Structure/nuclease activity relationships of DNA cleavers based on cationic metalloporphyrin-oligonucleotide conjugates.
The covalent attachment of a managanese-tris(methylpyridiniumyl)porphyrin entity to an antisense oligonucleotide allowed sequence-selective oxidative cleavage of DNA when the metalloporphyrin was activated by potassium monopersulfate (KHSO5). We prepared several structurally modified metallo-porphyrin-oligonucleotide conjugates in order to find out the most efficient compound for in vitro DNA cleavage. The nature and the length of the tether were modulated, the metalloporphyrin entity was modified (metal, ligand), and different ways of activation of the metalloporphyrin were assayed. We noticed that the location of the peptidic bond within the linker could greatly affect the cleavage efficiency of the different conjugates. We showed that the most efficient conjugate for oxidative DNA cleavage was a manganese tetracationic porphyrin-oligonucleotide compound. When the metalloporphyrin moiety was activated by a reducing agent in the presence of molecular oxygen, DNA cleavage was efficient at suitable concentrations of the reducing agent, in order to avoid the reduction of the activated DNA cleaver, a putative high-valent metal-oxo species, by the excess of reducing agent.